In the present contribution, numerical simulation of 3D turbulent flow and heat transfer in the Langston cascade has been performed using fine computational grids with applying two low-Re turbulence models, those by Wilcox [1993] and Menter [1994] . The results obtained with the two models are compared with each other and with the above mentioned experimental data.
The cascade geometry shown in Fig. 1 is defined in accordance with the experiment conditions. In particular, the cascade axial width is b x = 281.3 mm, the blade chord is equal to 1.2242 b x , pitch 0.9555 b x , span 0.9888 b x . The inlet flow angle is 44.7°, the core velocity V in = 33.5 m/s. The flow is treated steady state and incompressible, the air physical properties are defined at the inlet temperature (T in = 293 K) and atmospheric pressure; the Reynolds number Re = b x V in /ν = 6.45×10 5 , the Prandtl number Pr = 0.72.
The flow periodicity along the blade pitch is assumed and the mirror symmetry boundary condition is used at the mid-span plane. A uniform static pressure is applied at the domain exit section. The inlet distributions of the flow velocity and turbulence characteristics are specified on the base of auxiliary computations of 2D boundary layer in a parallel-plate channel so that to fit the experimental data on the endwall boundary layer thickness at the working section inlet. The input heat flux at the blade surface and at the heated part of the endwall (0.22b x upstream and downstream of the blade edges) is defined as 0.131W/cm 2 and 0.183W/cm 2 respectively; the other part of the endwall is treated adiabatic.
Figure 1. Blade channel configuration and the endwall computational grid
The computational grid is illustrated in Fig. 1 (every second grid line at the endwall is shown). The grid contains 1.1 million cells; the number of grid nodes along the blade profile is about 400. The near-wall grid spacing is 10 -4 b x that provides the value of y + about and below unity throughout the walls. The computations have been performed with 3D Navier-Stokes solver SINF [e.g. Smirnov, 2004] using the second order spatial discretization by means of the finite volume method. The simulation results obtained are nearly grid independent.
The measured and computed limiting streamlines on the endwall are shown in Fig. 2 . As compared to the k-ω model, the SST model yields a more complex flow structure with an additional counter rotating secondary vortex positioned slightly upstream (and closer to the wall) of the horseshoe vortex. This secondary vortex results in a specific strip in the streamline pattern (downstream of the main flow separation line passing through the saddle point) that is not observed in the experiment, probably because of insufficient spatial resolution of the measurements or/and a weak unsteadiness of this zone. However apart from this local distinction, the SST model provides better agreement with the measurement results. In particular, the k-ω model predicts inadequate inclination of the limiting streamlines in the middle of the channel. Among two flow regimes studied in the above mentioned experiments with the Langston cascade, the results presented in this abstract correspond to the case with relatively thick endwall boundary layer (of the order of the blade leading edge thickness). Similar computations (to be presented in the full paper) have been performed also for the other test case with a much thinner boundary layer. For this case, the 3D effects are less pronounced (in particular, there is no secondary vortex) and both turbulence models provide better agreement with the measurements, though the SST model still keeps some superiority.
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